Introduction
Nagumo equation is presented as [1] :
Utilizing the subalgebra 1,1 L we get the analogue variables and solutions ( , ) In the mathematics area, many problems have exact solutions and these models play the role of test problems to investigate the reliability and power of approximation methods. On the other hand, some applicable and significant models in physics and engineering have not exact solutions and we have to utilize just the powerful methods with strong mathematical background. The reproducing kernel method (RKM) is one of the most reliable method which can be analyzed it very deeply for many problems without exact solutions. To the best of our knowledge, the initial value problem of eq. (2) has not exact solution and is very important from the application side.
Reproducing kernel theory has valuable applications in integral equations, differential equations, probability, and statistics. This theory is implemented for many model problems in recent years. We use RKM to search the density-dependent diffusion Nagumo equation in this work.
The notion of reproducing kernel has been presented by Zaremba [2] . Mercer has introduced the following inequality [3] :
He presented the reproducibility of the kernel:
Aronszajn [4] reduced the studies of the formers and presented a systematic reproducing kernel theory containing the Bergman kernel function. For more details see [5] [6] [7] [8] [9] [10] [11] [12] [13] .
Reproducing kernel functions
where AC shows the space of absolutely continuous functions.
[ ]
are the inner product and the norm in 
and 0 1 ς ≤ ≤ . Define r ς by eq. (7). We have:
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The solution of eq. (1) 
model problem of eq. (2) changes to the following problem: = > 0 P P P + is a positive constant. (9), then:
The main results

Let ( ) = ( )
∑∑ from the eq. (10) and uniqueness of solution of eq. (9). The approximate solution n f can be achieved:
assume that the following conditions are hold: . Proof. We demonstrate the convergence of ( ) n f η firstly. By eq. (13), we obtain: , we get:
we get: 
Conclusion
We discussed the RKM for investigating the the density-dependent diffusion Nagumo equation in this paper. An example was chosen to present the computational accuracy. As shown in tabs. 1-4 this method is very accurate. We obtained some significant reproducing kernel functions in this work. We proved many useful theorems in the paper.
